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BACKGROUND 
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and killing Of bacterial cells Usually B,J, '""^''''«°^°«'= 

-c.eriaispeoies,.e.«:;:::::::;:^^^^^^ 

-P.ococc.s„ae.a..c.ei.caJ::^^^^^^ 

rtitirrzt^^^^^^ 

ceils, Which aCTr ^"'"'^ me T 

also mediate immunological booster effects. 

In immunological^ immature small ctiildren elderlv a„H 

persons polysacchaririA. . and immunosuppressed 

-mmunogenir "''''°""'°^^''°°^''"™"°«-orno.a.all 
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Therefore powsacchar^eansgens Which are Chemical^ coniuga|e<. .coalers 

and quality control easier. 
DESCRIPTION OF THE INVENTION 

The preseh.inven«onprovidesa«enera, — ot producing ..^^^^^^^^ 

components in conjugate-type vaccines. 
.orespec«...V«»P-ntinven«onprov«esa^^^^ 

divalent bridge group has the following structuralfonnula 

NHjCI O 
5 (ACM) -NH-C.(CHa)3-S-(CH,)rC-NH- (lAC) 

Loducean.inogroupsonsaid.oieties(ACM-NH,,foilowedt„ 
>o thiolation of said amino groups with iminothiolane 
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"nmunogenfc product ~nioacetate, to produce the desired 

Further, the present invention provides an in„„ 

-9enic3,,.3ctivecarhohvd;to::::e7^^^^^ 

coupled Via idenf cal divalent brido» * ^^>^"*>y 

following structural formula ^® '^^s the 



NHjCI o 
I 





In another preferred ttr»,K--i- 

polysaccharides. Streptococcus pneumoniae capsular 

In yet another prefeired emh~<- 
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J (lAC) of the immunogenic product of the 



The immunologically active carriers ( 
inventionpreferablyderivefrom polypeptides. 

of the invention said polypeptide is tetanus toxoid. 
subunitB or Protein D from H. influenzae. 



In a preferred embodiment 
diphtheria toxoid, cholera s 



of an immunogenic product according to 



The invention also comprises the use 
the invention in human or animal vaccines. 

ric^c vaccines in which the immunizing component 
.ad«ona«ycompriseomercon,ponentsapprovedby.he 



The vaccines may a< 
medical authorities for use in 

The invention will be further 
EXAMPLE 1 



vaccines, such as adjuvants, 
illustrated by the following non-limiting examples. 
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stirring at room temperature. After ^ 
desa«edW.e.pem«a«cnc.r.mato«.p^V n^^^^^^^^ 
freeze- dried. T.esa.mone«atyph.mu„umocusa^h^^^^^^^^ ^^ 
n R ml of 0 1 M sodium bicarbonate buffer (pM <>•■') 

rict,Steinhei- 
excess ofa.m.notN^e'^^-^^^^^ 

r::rtnnm.ure.astbensu.ectedto..pen.ea.on 
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Chromatography on a Bio-Gel p.2 minP«^ c . 
were measured for their cart,Bh„H«. 
5 (Pierce, Inc., RockfoM, III USA) Th« ^ •^^'y'''''-<2-"'*»''ensoic acid) 

-incide...e.ioJ2 

.nd.herefore«couldbees.e.|.hedma.«,errrKT 
equimolar way These Wi„„c " ''"''^^<' 
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showed thatme^sulUngconiugate had a subs«ution of 17.5 moles of 
ca^ohydrate/moleof tetanus toxoK./,„ave.9e.Theco„iugatew^fu*^^ 
Characterized by polyacvlamide ge. eteotrophores-s on Pharmaca Phas. 
rysten,(Pham,ada,Uppsa.a,Sweden,. which indicated that the con,u ate had 
a migration which coincides as expected with a degree Of substrtut,on of 
approximately 1 5 -20 moles of carbohydrate/mole tetanus toxoid. 

EXAMPLE 2 

TheHaemophiiusinfluenzaetypeB(HiB)capsularpolysaccharide(15mg)was 
Tgmented by oxidation in 0.02 M sodium metapeHodate (4 ml) ter 30 m.nut 
^ The reaction was stopped by addHion of 20 ^ of e«,ylene g.co. and the 
HiBo,^osaccharide(HiB-OUS)wasiso.atedbyge,pem,ea«onchro,na^^^^^^^^^ 
■„BioGe,p.2. The molecular weight of the HiB.OLS0bteinedwasV1KDa as 

n;iabychromatographyonBioGelP.2co,umncalibra.edw«^^ 
^HiB-OUS(12mg)wasfreeze<inedanddissolvedin0.5m.of0.4M 

r— "lojinteiningsmgofs^iumcyanobo.^^^^^^^ 

was agitated forOdays at 37»C.AminatedHiB-OLS was .solate^^o„B,<^elP2 

co,Jne,utedw«hpyridiniumacetetebuffer.freeze-dHed,and.ssc.^^^^^ 
, mlof0.1Mbicarbonatebuffer,pH8.3.SoW2-in.nothio^nehydrochonde(9 

:^^„asaddedtothes«rredHiB.OLSso,u«onand.eactionwasconU^u^-^ 
Zrs at room temperature. The meroapto-butyHmidatedenvat^e of H,B.OLS 
Ils'led by chromatography in BioG.P.2.Thefreeze-driedder.at.ew^^ 

dissolved in 2 ml of 0.1 M bicarbonate - 2 mM EDTA, pH 8.3. 

" purified protein D from H. influenzae (Janson et. al., Intect. Immunity. 53, 119; 
,g91,was dissolved in1mlof0.1Mbicarbonate,pH 8.3 ,5mgmO^N- 

water, and concentrated by ultrafiltration. 
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' """""aoetylated- protein D solution in 0 1 M bi^rt. 
mg in 0.5 ml) was added dropwise to tl,«l L EDTA (4.7 

PH.asadiustedto8.3,a„dr.tl 

•empe...eunderni,^en.pt;;;::rT"''^''''°"'^''^ 
wi«.SDS.PAGEin4-,S.^poJ";"'*'7'''"«-'«-Wasn,o„«o., 

P'-annaoiaXTI^.eaot.onrZ TH " 

-no,andtHeoon..a.:rs:i::r''^ 

axtensivedia^isagainstdistiiiiratte 

°''''^'-«'"«HiB,OLSmdco„iuga,ervLr;;'"''"''~^^^ 
-no'es Of ca*ohyd,ato/mole protein ""^ <" substitution of 6 



EXAMPLE 3 



V A completely synthetic amino derivative of nh , 

'''«^.)wasdisso.edino.,Mj:::;::^ 

""inothiolane hydrochloride 12 3 ""^ ' ^°M2- 

The bromoacetyiated BSA n 2 

solution Of the thiolated RRP ' Z'"." ' "'^ '^"""'^^ '"^ 
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n . ♦ar Dearee of substitutioH of the Conjugate was 5 
dialysis against distilled water. Degree 
moles carbohydrate/mole protein. 

EXAMPLE 4 
NO 77217, prepared under GMP) was d, 

:r;;r::::-e.e.so..^.^^^^^^^ 

L^..rap..Sep.c...30..^^^^^^^^^^ 

freezeKiried. The recovered PnPsU (32 9) and stined 

,eagentsbyohromatog..P^onBoGe 

(1.7m9)wasaddedtothePnP8l ^ ^^^^^^^^p^p^,^„3, 

Hours at room temperature. The me^^obu^ V ^^^.^ 
™xt isolated by column chromatography on B,oGel 
0 u • rffcnmStatensSeniminstitut, Copenhagen, 

.etanustoxoldCTTd 2^.(0^^^^^^^^ 

Denmark) was dBsolved .n 1 ml ^^^^ 
«succinlm.eesterofbromoace«ca<.dnD^ 

3aded.ThepH0ttherea..m.u.w.^^^^^ 

::::rT::;r;:3,andconcen.atedtoo.smibyu«^^^^^^^^^^ 

.ede.at.edPnPs..Omg>wasd^^n^^^^^^^^^^^ 
30 ■-"--'>--;rpHr::r--3ands«r.n^ 
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monitored by SDS-PAGP A.ttio/ 
Pharmacia, The u„rcL jlo?t^^^^^^ 

were removed by washing w»h 0 8 M an,m ' 

-pHospha.h.e..;~i-:- 
. r----ade......«.,„:ror:^^^^^^ 

PREPARATION OPTHE PNEUMOCOCCAL C0N.U3ATEVACC.NE 
was added and the conjugate was .T^ . 

i--,.oon,.e.pejrc:2trp::T"'"'''"°^^^^ 

coniuga,epo,ysaocharWe/n,,and1./.a,rr ? ""'^'^''"^^ 

-nep.pa.t,onscontaCa:::r:^^^^^^^^^^ 

same way. ^ "^"^"^^s were prepared in the 

'MMUNrZATION PROTOCOLS 

/ usoroed on the aluminium hydroxide 
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adiuvan„5..ce*neachgroup). centre, .icewerei^mun^'nthesame way 

wHhe«,erp.ainPs14or Plain Ps23F.Boosterdose(1.gbasedon 
carbohydrate content) was administered subcutaneously on day 28. were 

bled from supraorbital plexus every 7 days after primary and booster 
::lltions.Serumwasandstoredat.20=C,un«lanalyzed.Tbes^^^ 

antibody titers were 
assay). 



detemiined by EUSA (enzymed linked immunosorbent 



ELISA 



Microtlter plates (Nunc, Denmark) were incubated for18.»urs at .4-Cw«h0.1 

r:e:ievantpneumococcalpoWsa^addedi.ol..^^^ 

PH 8 6 (10 ,g polysaccharide/ml). The plates were blocked w* 2A BSA .n ^ 

Tb 02%l-"--ef.r1hourat37.Candwashed«,.e^ 

^ween 20-0.9% sodium chlortde. The mice sera were diluted senally.n2. 

005% Tween-PBS and were applied onto the plates fori hour at 37 C. 

BSA - 0.05 /. Tween PB ^ 

The plates were washed with Tween fbaan 

ailutLrabb«ant.mouse,G-alkalinephospha.asecon,ug^^^^^^^ 

antlmouselgM-alkallnephosphataseconiugate^r 

,„een.PBSwashthep.n«rophenylphosph.e^^^^^^^^^^ 
diethanolamine buffer - 0.5 M magnesium chlonde, pH 9.8, was a 
aricewas read after 20 minutes at405nminT«ertekMu««can reader 

(EFALAB, Finland). 

RESULTS OF IMMUNIZATION EXPERIMENTS 

Thepnma,y(3weeKs)andsecondary(6weeks)lgGandlgMresponsesin 
MM^Imlcei— w«hPnPsU.TTdandPnPs23F.Trdcon,ugatesare 

Shown in Table land Table 2. 



wo 97/35613 

TABLE 1 



'9G and IgM titers in NMRIr 



polysaccharide. '""^ PnPsl4-TTd 

' Mean titer ±s.E.M. is Shown. 



conjugate or plain 



Prelmmune serum 
3 weeks 
6 weeks 



TABLE 2 



'gG titer . 

± 5032 „!^^~^^*'^^"~^55±30- 



Mean «er±s.E.M. is shown. 



IgGKter" 

PnPs23F 'SM titer ■ 

y^^imlf;^^ ^^^^^^l--^!^!!!!__^23F-TTd P„Ps23F 

3 weeks J °^^°^^^o:^~~Tr±~6 2rr~ 

^^^^-^r!Llll!±j^t^^ 

'n conclusion, both 23F and th " 

'"--dve^Vstrongandboosta'bieirZr"'"'"'"""'"^^^^ 

P'a<npoVsacc.a..es induce. at s 'Zr^ 
-PO-s tothe conjugates were a^r^r^^^^^^^^^^^ 
"-"^WerabiyhigherthantheonesobtainT ''^^ ''~"°""»<'. butwere 
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CUIMS 

1. Method ofproducing an immunogenic product c^nsistina of . • 
°"^'^""'"'^9«9™"PS to. mmunologically active earners (lAC) 



NH2CI o 

I 



(ACM)-NH.C.(CH,)3.S-(Chy,.CNH.(.AC) 
which comprises the steps of 

immunogenic product ^moacetate. to produce the desi,«d 

~o,ica„vact.e:r: Lc^^^^^^ 

divalent bridge group hasle J, "''"'■"'^"''^■"''^^^'■"^ 
a group has the following structural fomiula 



NHjCI o 
(ACM).NH-CKCH.)3-S-(ChJ.nH-(,AC) 



6. 
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14 

3..n,monogenicproduc.aocording.odaim2,wt»,«insaidimmunoge™o 
product is useful as an immunizing component in vaccines. 

4 ,mmunogenicproductaccordingtoclaim2or3.v^ereinsaldan«genica-,y 
3Uohvd^atemoie,ies(ACM)de,.e,rom.acterta.0^^^sacct,andes 

and/or capsular Vi-polysaccharide. 

5. .mmunogenicprcduct according to c.aim4,whereinsa«saccharidesdorive 
from Salmonella serotypes BO and/or DO. 

. ,mmunogenicproductaccordingtoclaim2or3,whereinsaidaa«genically 
activecart,ohydratemoieties(ACM)derivefromStreptococcuspneumon,ae 

capsular polysaccharides. 

r .mmunogenicproduc according to claim2or3,whe»in said anegenical^ 
ac.ivecarbohydratemoieties(ACM)dedvefromHaemoph.lusinfluenzae 

capsular polysaccharides. 

8. ,mmunogenicproduCaccordingto.aim6,v*e,ein said an«genica,iy active 
ca,t»hydrate moieties (ACM) are synthetically praduced. 

9. immunogenlcproduct according to any one of dalms2-8»he.ln said 
immunologically active carrier (lAC) derlvesfrom a polypeptide. 

10. immunogenic product according .oclaim9,whereln said pclypep«de is 
tetanus toxoid. 

11. immunogenic product according to Claims, Wherein said polypeptide is 
Protein D. 
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12. use of an immunogenic praduct according to any one of claims 2 - 11 in 
human or animal vaccines. 

13. Vaccine in wt,ici, the immunizing component is an immunogenic product 
according to any one of claims 2 -11 . 

14. Vaccine mixture which comprises at least two dWerent vaccines accoming 

to claim 13. 
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